In general, during decision making or negotiations, the investor and the investee may often have different opinions which result in conflicts. So, an objective standard to mitigate potential conflicts between investors and investees should be provided since it is highly important that rational decisions must be made when choosing investments from various options. However, the models currently used come with some problems for several reasons, for instance, the arbitrariness of the evaluator, the difficulty in understanding the relationships that exist among the various investment options (that is, alternatives to investments), inconsistency in priorities, and simply providing selection criteria without detailing the proportion of investment in each option or evaluating only a single investment option at a time without considering all options. Thus, in this research, we present a project selection model which can enable reasonable resource allocation or determination of return rates by considering the core competencies for various investment options. Here, core competency is based on both performance and ability to create a competitive advantage. For this, we deduce issue-specific structural power indicators and analyze quantitatively the resource allocation results based on negotiation power. Through this, it is possible to examine whether the proposed project selection model considers core competencies or not by comparing several project selection models currently used. Furthermore, the proposed model can be used on its own, or in combination with other methods. Consequently, the presented model can be used as a quantitative criterion for determining behavioral tactics, and also can be used to mitigate potential conflicts between the investor and the investee who are considering idiosyncratic investments, determined by an interplay between power and core competency.
Introduction
Conflicts often arise when there is a certain gap between purposes or expected outcomes of investors (e.g., decision makers, government, etc.) and investees (e.g., proposers, developers, etc.) due to many reasons, for example, a lack of both structural analysis or objective logic of investment. Generally, the investment decision is made through the evaluation of several options bringing both return and risk. Therefore, investors use various methods when allocating resources, which can involve descriptive assessment; the score method, the Delphi method agreed upon by experts [1] , the pair-wise method through comparisons between alternatives [2, 3] , the utility theory based on the preferences of investors [4] , risk analysis [5, 6] , regression and correlation analysis [7, 8] , multi-task analysis [9] , etc.
Preliminaries
This study begins with an assumption that an investor invests in various options and has a MARR (minimum attractive rate of return). An investment is made based on the evaluation of investment options, and the evaluation is related to the competitive advantages of the various investment options. Therefore, the investor should determine the core competencies of these options in order to ultimately determine the allocation of investable resource and the rate of return [26] .
This study also assumes that the evaluation measures are mutually exclusive and may be comparable. The investor may decide the scale of investment and return methods based on the values of the measures. The scale of investment can be divided according to the values of assessment items as the measures are mutually exclusive and comparable. For example, we consider two investment options-that is, A and B-and set technology and business as measures of evaluation. The evaluation results of options are shown in Table 1 . The sum of the evaluation values for technology and for business are 0.9 and 1.1, respectively, if the investor has to invest 1 in each option A and B. The competencies and competitive advantages of investment options can be identified by their evaluation values. An investor requires a safe investment and high returns while the investee attempts to guarantee a certain amount of investment and as little return rate as possible for the investor. Therefore, the investee receives an idiosyncratic investment above other ordinary investees, and also an investor simultaneously lowers their own risk by investing its resources based on core competencies. The core competency determines the structural power of investors.
However, the values of evaluation and the scales of investment are not linearly proportional. If the linearly proportional allocation is reasonably based on the values, the usual problems associated with an idiosyncratic investment should not arise. In the example above, if the technology of the two investment options is common, the investor should invest more in option B than in A because of the factor "business". Thus, in this study, the process is modeled in terms of core competencies.
Model

Development of a Resource Allocation Model
The total investment (I i ) in a certain investee i (i = 1, 2, . . . ) can be composed according to the rating values (P ij ) of assessment items j (j = 1, 2, . . . ), and so the classified scale of investment (I ij ) can be calculated from Equation (1).
Investees or investment options acquiring a high rating value for a particular assessment item can be determined, which means that the investee (or investment option) has a higher competency in this field than others because the evaluation value of an investee indicates competency and also corresponds to structural power. In this case, it is necessary to normalize the rating values using a criterion such as the sum of the value or weight. So, the proportion of rating value (P ij ) and the sum of rating values ( ř P ij ) in the same assessment item (j) can be the structural power, and this structural power indicator (λ ij ) represents the relative position of power in the same assessment item. 
If the structural power indicator (λ ij ) of an investee is relatively high, the investee has a core competency for an assessment item and can induce favorable investment from an investor. Therefore, we need to obtain the virtual scale of investment considering a core competency, that is, the relative investment of rating value (RI ij ). The relative investment of rating value (RI ij ) is proportional to the multiplication of the investment regarding only evaluation values (I ij ) and the structural power indicator (λ ij ) as shown in the following Equation (3).
Since the relative investment of the rating value (RI ij ) is a proportional model using the structural power indicator (λ ij ), it is difficult to compare the relative investment of the rating value (RI ij ) and the classified scale of investment (I ij ) directly. So, we should value both investments (RI ij and I ij ) as equal for a certain common assessment item (j) as shown in Equation (4) .
Therefore, the relative investment of rating value (RI ij ) can be obtained from Equation (5) using Equations (1)- (4), and the relative investment of a certain investee (i) is the sum of the relative investment of rating value (RI ij ) as shown in Equation (6) . If the RI ij of a certain investee (i) is greater than the I ij , the investee (i) is not recognized to have a competitive advantage. For this reason, conflict arises or an idiosyncratic investment can be induced by the investee.
Since the relative return, considering rating value (RU ij ), is proportional to multiplication of RI ij and U ij , the relative return considering rating value (RU ij ) can be obtained from multiplying the relative investment of rating value (RI ij ) by the relative rate of return considering rating value (Rα i ) as shown in Equation (7) . The return (U ij ) can be easily obtained from the multiplication of the classified scale of investment (I ij ) and the rate of return (α i ). Here, the rate of return (α i ) means the return of the real investment (I ij ) and the efficiency. Thus, the relative rate of return (Rα i ) is a core competency which reflects the actual rate of return (α i " U ij {I ij ). However, it is difficult to induce Rα i directly.
As already mentioned, the relative return considering rating value (RU ij ) is a proportional model involving the core competency. However, since it is difficult to compare RU ij and the U ij , we should make the sum of both returns (RU ij , U ij ) equal for a certain common assessment item (j) as shown in Equation (8) , and the relative return considering rating value (RU ij ) can be obtained from Equation (9) using Equations (7) and (8) . Consequently, the relative return considering rating value (RU i ) for an investee (i) can be represented by the sum of RU ij as shown in Equation (10) . 
If the relative return considering rating value (RU ij ) of a certain investee (i) is greater than the U ij , the investee (i) has a competitive advantage, and thus the investee (i) is more likely to make a good return and carry a low risk. The return of investment (U i ) can be obtained from the multiplication of the actual investment (I i ) and the rate of return (α i ) as shown in Equation (11) , and also RU i can be obtained from the multiplication of RI i and Rα i . If we would take advantage of RI i , RU i should be represented as the multiplication of Rα i and I i as shown in Equation (12) because it is difficult to compare Rα i to α i directly. Here, we note that the investment (I i ) in investee (i) and the relative investment (RI i ) are the same, and the return (U ij ) of an investee (i) and the relative return (RU ij ) are the same as well. Therefore, the sum of the rate of return α i for the investee is the same as the total of Rα i as shown in Equation (13) .
As described above, the rate of return (α i ) means the return of the real investment (I ij ) and the efficiency. Similarly, the relative rate of return (Rα i ) means the relative return of the real investment (I ij ) and the efficiency considering the competitive advantage. If the rate of return (α i ) is greater than the relative rate of return considering the rating value (Rα i ), this means that the actual investment (I i ) is more than the investment. If α i is smaller than Rα i , this means that the actual investment (I i ) is less than the investment. Therefore, it is necessary to reallocate the portion of over-investment in the investee to the under-invested investees. Additionally, when considering the same scale investment for each investee, over-investment or under-investment may be prevented by adjusting the rate of return (α i ).
Resource Allocation
If the relative return of investee (RU i ) is greater than the return (U i ) when core competencies are considered, it means that the efficiency of investment return is high and also the structural power of negotiation is strong, but the investee may receive a relatively poor investment. On the contrary, if RU i is smaller than U i when core competencies are considered, it means the efficiency of investment return is low and the structural power of negotiation is weak, but the investee may receive a better investment. Therefore, it is important that the investor recognizes the merit of the investee, and this reduces the investment risk.
As mentioned above, Rα i means the efficiency of the relative return (RU i ), since the relative rate of return (Rα i ) represents the return rate per one unit of investment. However, if the deviation of the relative rate of return (Rα i ) and the average of the relative rate of return (Rα) seems quite large, then it can be regarded as a wrong investment because the greater the deviation ( ř
greater the chance that conflict may arise during negotiation. However, since it is difficult to derive the Rα directly, we should take advantage of Rα i and the average of return (α) because Rα " α. Therefore, the investor attempts to mitigate conflict during the negotiation and the risk from the return by minimizing the deviation ( ř i pRα i´α q 2 ).
The relative return (RU i ) can be obtained from the multiplication of the scale of investment (I i ) and the relative rate of return (Rα i ). RU i is the efficiency of core competency in accordance with the I i , and also can be interpreted as the relative possibility of the investment return (U i ). Therefore, it is best that an adjusted resource allocation (I i ) maintains the efficiency (RU i ) of a core competency on the fixed return rate (for example, Rα i " Rα " α). The best resource allocation (Ii ) can be the multiplication of RU i and α. Also, Ii is obtained using the formula development and the componendo and dividendo rule as shown in Equations (14) and (15) . The average of the relative rate of return (Rα) is composed of the total investment ( ř i I i ) and the total relative return ( ř i RU i ). We can find Rα " α using Equations (8), (13), (14) and (15) . In this case, α is the acceptable rate of return and the policy of the investor. In addition, it is the best option of the return rate (αi ) and an adjusted return rate maintains the efficiency (RU i ) of a core competency in the fixed investment (constant I i ), as shown in Equation (16) .
Examples
We reviewed the derivation process of the best option for an investment negotiation using a simple example and checked the sensitivity of resource allocation to core competency. Finally, we also compared the proposed model to the project selection models.
The Derivation Process of the Best Option
The best resource allocation option can be derived using the proposed model as per the example of Table 1 (see Figure 1 ). Both the total investment ( ř i I i ) and the rate of return (α i ) are assumed to be a value of 1 for convenience. Because the values of assessment items are 0.9 for technology and 1.1 for business, according to this evaluation, business has more competitive advantage than technology. Even though the rating values of option A (technology and business) are the same (P A,Tech. = P A,Busi. = 0.5), the implicit meaning of the values can be different. 
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The Derivation Process of the Best Option
The best resource allocation option can be derived using the proposed model as per the example of Table 1 (see Figure 1 ). Both the total investment (∑ ) and the rate of return ( ) are assumed to be a value of 1 for convenience. Because the values of assessment items are 0.9 for technology and 1.1 for business, according to this evaluation, business has more competitive advantage than technology. Even though the rating values of option A (technology and business) are the same ( , . = , . = 0.5), the implicit meaning of the values can be different. The issue-specific structural power of the option A for the technology is identified in the overall power of the options' technology. So, the structural power indicator of the option A technology 0.25). The issue-specific structural power of the option A for the technology is identified in the overall power of the options' technology. So, the structural power indicator of the option A technology λ A,Tech. is 0.5/0.9 (0.5556 > 0.5). In the same way, the structural power indicator of the option A business λ A,Busi. is 0.5/11 (0.4545 < 0.5). However, it is not right to add up the λ A,Tech. and λ A,Busi. because they use different references (λ ,Tech. " 0.9, λ ,Busi. " 1.1). 
Business has a greater competitive advantage than technology does. However, if the actual investment is made according to the rating value, option B has a greater core competency (RU B " 0.5008 ą RU A " 0.4992) and, thus, conflict could arise during the investment negotiation. Therefore, the investor reduces investment in option A and increases investment in option B (or increases option A return rate and decreases option B return rate) for the mitigation of risk from return. The best resource allocation option is IÅ " 49.92% and IB " 50.08%. Even if the total investment ( ř i I i ) and the acceptable rate of return (α) are changed, the ratio of the best option does not change.
The Sensitivity of the Rating Value Variations
The proposed model clearly shows that the best option demonstrates core competencies and presents favorable investment conditions. Moreover, even when the values of an assessment item are different among the investment options, the sum of the values could be the same. Therefore, checking the sensitivity of different resource allocation options in this situation (the case that the values are different, but the sums of the values are the same) is necessary. For checking the sensitivity of the options in this case, we consider two situations as examples. The first one is a situation where the values are crossing and changing (see Table 2 ), and the second one is a situation where the values are sequentially increasing with the average of the other option. Assessment items of the investment options are set to 20. Both the total investment ( ř i I i ) and the rate of return (α i ) are assumed as 1 for convenience. Table 2 ), we find the returns of options A and B are the same (U A " U B ), because ř i I i = 1, α i " 1 and the sum of the option rating values is the same ( ř j P Aj = ř j P Bj " 1). Nevertheless, the relative returns of options A and B are the same (RU A " RU B ) because the values of the sum of the same assessment item are constant (P Aj`PBj " 0.1q. In addition, the sum of the same assessment item return and relative return is also constant (U Aj`UBj " RU Aj`R U Bj " 0.05).
The return (U ij ) has also a linear function since the rating value (P ij ) has a linear function, and U ij and P ij are linearly proportional. However, this does not explain the idiosyncratic investment decision (see Figure 2 above). As shown in Figure 2 , the relative returns (RU Aj ) for both option A and B are not a linear function form. Precisely, RU Aj is positively shifting from U Aj if it has a competitive advantage whereas RU Aj is negatively shifting from U Aj if it has a competitive disadvantage. Also, as the competency moves towards extreme positive return or extreme negative return, then RU Aj approaches the threshold value. Furthermore, RU A and RU B are the same because positives and negatives are offset, although the investment is still in conflict. item return and relative return is also constant ( 0.05).
The return ( ) has also a linear function since the rating value ( has a linear function, and and are linearly proportional. However, this does not explain the idiosyncratic investment decision (see Figure 2 above). As shown in Figure 2 , the relative returns ( ) for both option A and B are not a linear function form. Precisely, is positively shifting from if it has a competitive advantage whereas is negatively shifting from if it has a competitive disadvantage. Also, as the competency moves towards extreme positive return or extreme negative return, then approaches the threshold value. Furthermore, and are the same because positives and negatives are offset, although the investment is still in conflict. 
The Case of Increasing Values
We examine the changing pattern of the return ( ) and the relative return ( ) in the case of increased values with the average of investment options (see Table 3 ). We set the rating value and the return of the average of options to be constant ( We can see the relative return ( ) is not linear because of positive and negative shifting, (see Figure 3 ) while the maximum of returns increases linearly. As the competency moves toward extremely positive or negative values, approaches the threshold value. and . are not the same because the offset of positives and negatives is incompleteness.
If the assessment item is relatively important, the influence of the item is greater and there is more competitive advantage. On the other hand, the competitive advantage is less in the relatively less important item, so the best option for resource allocation is * 54.6% and 
We examine the changing pattern of the return (U ij ) and the relative return (RU ij ) in the case of increased values with the average of investment options (see Table 3 ). We set the rating value and the return of the average of options to be constant (P Aver.j " 0.05, U Aver.j " 0.025). The return of option A and the return of the other option's averages are the same (U A " U Aver. ), because ř i I i = 1, α i " 1, and the sum of option rating values is the same ( ř j P Aj = ř j P Aver.j " 1). We can see the relative return (RU Aj ) is not linear because of positive and negative shifting, (see Figure 3) while the maximum of returns increases linearly. As the competency moves toward extremely positive or negative values, RU Aj approaches the threshold value. RU A and RU Aver. are not the same because the offset of positives and negatives is incompleteness. 
Comparison of Proposed Method and Other Models
As mentioned earlier, there are many resource allocation methods such as the descriptive assessment, score method, the Delphi method, pair-wise method, utility theory, risk analysis, etc. If the assessment item is relatively important, the influence of the item is greater and there is more competitive advantage. On the other hand, the competitive advantage is less in the relatively less important item, so the best option for resource allocation is IÅ " 54.6% and IÅ ver. " 45.4%. The results of the numerical example show that the relationship between the core competency and the structural power points to idiosyncratic investment. Even when the values and the sum of values are different, it shows the same pattern as in Figure 3 . Thus, the relevant numerical examples are omitted.
As mentioned earlier, there are many resource allocation methods such as the descriptive assessment, score method, the Delphi method, pair-wise method, utility theory, risk analysis, etc. Many different types of composite models have been recently proposed in order to compensate for disadvantages. When a direct evaluation is difficult to make, the investment options can be measured by the score method, and weighted by pairwise comparison (AHP, ANP). After that, resources are assigned to the options by multi-criteria.
The proposed model can be used in combination with other methods, or it can be used on its own. Notably, the proposed model can be applied when processing the measured data such as the score method, AHP and ANP. Therefore, we should check whether the proposed model considers the core competencies through comparison with the previous studies of project selection. There are six investment options (P1-P6), and 19 assessment items for the options (see Table 4 ). The weights of assessment items are derived by ANP [27] . There is no variation between the ranks when comparing the score method and ANP. However, Rank 1 of the ANP positively shifts from 0.1972 to 0.2, and Rank 2 of the ANP also positively shifts from 0.1925 to 0.1962, while Ranks 5 and 6 of the ANP negatively shift. This is the result of the weighting of assessment items derived by ANP, but it is not considered as the core competencies of competitive advantage.
However, since the selection of a project depends on the determined rate of return, a relative investment (Equation (5)) should be made. The results of the proposed model when the total investment ( ř i I i ) is assumed as 1 are shown in Table 5 . We can see there is no variation between the ranks in the comparison of the score method, ANP and the proposed model although, Rank 1 of the proposed model is more positively shifting from 0.2000 to 0.2213 rather than the ANP. Also, Rank 2 of the proposed model is more positively shifting from 0.1962 to 0.2175, but Ranks 5 and 6 of the proposed model are less negatively shifting compared to the ANP (see Figure 4) . Although the ANP removes the association of assessment items, and applies the weights of assessment items, the proposed model applies the competitive advantage of the options in the same assessment item. competitive advantages. Therefore, they are more positively shifting compared to the ANP. However, assessment items 8 and 12 are the same as P3, which means they are less positively shifting. The other assessment items lack competitive advantages. Therefore, the negative shifting has a more serious impact on the result. The adjusted P5 is different from other projects, as assessment items 1, 2, 8, and 12 have competitive advantages. Therefore, they are more positively shifting compared to the ANP. However, assessment items 8 and 12 are the same as P3, which means they are less positively shifting. The other assessment items lack competitive advantages. Therefore, the negative shifting has a more serious impact on the result.
We conducted a statistical analysis to check the difference between the ranking groups of the score method, ANP, and the proposed model. The Friedman's Test and Duncan Grouping are applied because of the characteristics of the measures, and the result of the models is the same. Group A includes Ranks 1, 2, 3 and 4 (P1, P6, P3, P5), Group B includes rank 3, 4 and 5 (P3, P5, P2), and Group C includes Ranks 5 and 6 (P2, P4).
The pair-wise T test for the models shows that there is no statistically significant difference between each model at significance level 0.1. (For the score method and ANP, the pair-wise T test p-value = 0.5 and the Pearson correlation coefficient r = 0.83; the score method and the proposed model, p-value = 0.5 and r = 0.88; ANP and the proposed model, p-value = 0.5 and r = 0.97).
We can see that there is no difference between the validation models which are in the order of the project selection, which means that the proposed model is quite reasonable. More specifically, from Figure 4 , we can see that a higher rank of the proposed model is positively shifting and a lower rank is negatively shifting compared to the ANP method. It indicates that a reasonable resource allocation has been made and a safe return also has been factored, considering the core competencies of investment options.
Conclusions
During investment negotiations, conflicts often arise due to the differing opinions of the investor and the investees. An investor requires a safe investment and high returns while an investee proposes a deal that ensures the necessary investment and as little compensation as possible for the investor. Sometimes, a coercive power can be used to manage these conflicts. Also, the core competency of an investment option could be leveraged in order to attract idiosyncratic investment. Certain objective criteria such as core competency are required to mitigate the conflicts that may arise between the investor and the investees.
In this research, we proposed an investment negotiation model which enables rational resource allocation while reflecting on the core competencies of investment options and applied the model to the resource allocation problem with rate of return. The proposed model can effectively mitigate conflicts between the investor and the investees by objectively considering core competencies, and it can be used in proposing sustainable optimal options during the negotiation process. Also, the proposed model can be utilized in combination with other models or it can be used on its own. Especially, the proposed model can be applied when processing measured data such as the score method, AHP and ANP.
As further research, it is necessary to verify the validity of the proposed investment model using the results of many practical examples which mostly include many variables; for example, resource allocation, problem in outsourcing. Also, since it is very difficult to find comparable models or objective criteria for comparison that are similar to the case considered in this study, it is necessary to develop more appropriate allocation and negotiation models with reasonable evaluation criteria. In addition, a more detailed investigation of resource allocation patterns according to core competency and the investment model, while considering a variation of structural power levels, are needed.
